AP Statistics Ch 7,8,9 - Required Practice Name: | 50“""0’\15 | Per:

The scaiterplot below shows the fuel efficiency (m miles per galh:m) and weight (in pounds) of
twenty 2009 subcompact cars.
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#1. Is there a clear explanatory variable and response variable in this setting? If so, tell which is
which. If not, explain why not. Chatnaes do a cars we«:gM" could

Explanwbry . caC weight ?e, the Aue) ethtieny—b charge,
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#2. Describe the association between fuel efficiency and car weight.
T/\e/\e, 55 a tl\fle‘“’/ "&l}r’j S—;lrodt( ¢ ﬁeﬁcﬁm ﬁﬁ’m}@%«bﬂ
between bacl efbiciersy and cwr wergh

#3. Which of the following is closest to the correlation between car weight and fuel efficiency for

these 20 vehicles? Explain. :
r=-0.6 r’=0 r=04

The afociation IS dofnilely negahve and ity shrey,



S ‘The table and scatterplot below show the reiatmnsﬁlp between student enrollment (in thousands)
* and total number of property crimes (burglary and theﬁ) in 2006 for eight colleges and universities

_in a cextain U.S. state.
Enrollment (in | No. of Property : ' '“Wwwmm‘t
1000s) (x) | Crimes () s '
16 | 201 3
2 6 § -
g | 4 B
10 141 i
4 138 § ™
26 601 R
21 230 canol. : ,
19 294 T Student enokment (h 10008)

#4. Use a calculator to find the equation of the least-squares regression line (LSRL).
9 X =12, 6 —I—Zl,gzé){ 2<, L %M&mé{w&'f‘ (m mﬂ-‘)
\ ! ' 3 ) (Mm,ﬁe/ fm{wﬁ criweS

: /\ #5. Interpret the slope of the LSRL in the context ofithe problem
,:or“ evers J QMF?‘D'PL. one é%au}q.\q/) ﬁ“{'&cdlurff @Vlm//m( ./‘/. .
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d
#6. How many crimes would you predict on a campius with enrollment of 14 thousand students?

(Show your Work) -

#7 Find the residual for the campus with 14 thousand students and 138 property crimes. (Show
your work). Interpret the value of the residual in the context of the problem.

prediched Ceimed = 193 "f‘,ﬁzwefcnm am{'&«(ﬂ,//j ‘otired

achwel  Cowg = 13T —}’haw +he ’”"d‘“/f"%’{w ~fo-
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#8. The value of 1* for these data is 0.801. Interpret this value in the context of the problem.

ot o3 oF e Variapzo /M Awmber 0F pro crives
is explained bybe SRL mockel relectng crives—o Studect enmllmert,

Residual Plots v
A residual plot for a given linear regression shows the residual {r) vs. X.
Examples: Sketch residual plots by hand for each data set
) ‘ X et ), S 4

18 1 2

2 22 2 18
3 28 3 28
4 48 4 30
5 51 5 32
6 64 6

Scatter plots
| ’ _ Residual plots

T
L4 /

If the residuals are randomly scattered around '0' then you know that a linear model is
appropriate. (Residuals make it easier to see non-linearity compared to scatterplots.)

#9. Use the séatterplot to make a rough sketch of the residual plot for these data.

4 Scatterplot of Burglary vs enrafiment
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#10. Is the LSRL a good model for these data? Support your answer with appropriate evidence
from your answers above. o

Ves, becusArere s 1o pter o Abe peciduals,
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~-  Exercise machine - Alana’s favorite exercise machine is a stair climber. On the “random” setting,
it changes speeds at regular intervals, so the total number of simulated “floors” she climbs varies
from session to session. She also exercises for different lengths of time each session. She decides
to explore the relationship between the number of minutes she works out on the stair climber and
the number of floors it tells her that she’s climbed. She records minutes of climbing time and
number of floors climbed for six exercise sessions. Computer output and a residual plot from a
linear regression analysis of the data are shown below. -

//’\

.} PFredictor Coef SE Coef iy e o o :
| Copstant ~3.822  H.4%8 -0.70 0.522 : ) ,WVWMW

w7 Minutes 5.21%0  0.277% 18.76 0.000 _ kT

% - »
B o 2,.34720 Re8g m 89g.9% R-Syfadi} = 93.5% |
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" #11. What is the equation of the LSRL? (Be sure to define any variables you use.)
BT a‘ o 28322 4S2X X | exercitahre(nin)
Y | A ,(\ ' g number of Floors

#12. Ts a line an appropriate model for these data? Justify your answer.

- ves, becanse -re reSidu) g iot has no fvz%&fﬂ :

™ #13. Interpret the value of the slope of the LSRL in the context of this problem. ‘
For every addibion] Minke of exercire, Are machina rapents St41% aglliam |
LHoors ¢limbed 09 dvemge., |

#14. Intefpret the value of 1* for these data in the cbntext of this problem.
ﬁ&a uh” 4 egﬁ@» @4;")4‘{ \M,r’?t'ﬁb—; t\q n\&%é)@f a-ﬁ uﬁ{mﬂ g\;s” B
S lee i 26 by Hra- LSpL wedt) whi chi relatey flomes o @xe reilehwe.

#15. What is the correlation coefficient for this data? _
rr= A g0 r=E[ 499 = . qavy (ﬁgf?‘})}}&{ ie,mwu f/:/é e /ajf—lim)

- #16. Interpret the value of s (§=2.3472) in the context of this problem.
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height = 65.8333in  steps=161389
'Sheigm = 4-9598 in tep,s - 3 252’7 ' po= "'a8734 §kf} [

a) Use formula to calculate b.

b) Find y-intercept a - the centroid (X, 9) will always lie on the LSRL.
¢) Write out the LSRL. '

- 532
O perEy (32570) .O* 528 % o) 3 =584 m; 8x
b=(-.8%*) (4, (1,95%) (‘mm, 14,1381 x ! heightt”
s oa LS g 45
bo - ST é"%’ Y [4:@53) g
X = 53«8?8&

2) Find LSRL ifx and y are swapped
step: eps = 53.846 —0.5728 height

0 (-3
o N @
P - [ 0
steps =16.1389 3 & 2g
S2 £
2e £
e e
o BN
© g P
r=-.8734

Height (inches)

Steps (count)
height =65.8333 in )

Does r change? no (r measures strength of association, swap does not affect r)

Does b change? yes Before swap: b= ri—"' After swap: b = r-ji
ar;7mb' Swa [ '
bufr’%(%‘) bz—;r% (ii)

_ s328= (- 5750) 2= b = (- 8957 "’_',8:;:3

L, P 52d by —l%2 wf,

Sx - 973Y

é\@{)}a“‘ = G372 (step?)
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 az 873 |
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3) Given data value std dev in x. find corresponding std deviny

If a student's height is 1.2 standard deviations above the mean height of the class, how
many standard deviations above the mean number of steps would you predict this
student's number of steps to be?

(When considering standard deviations, these are z-scores, 80 §, = §, = 1)
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~ Flights from Atlanta The followmg data explore the TAttantato: | Distance | Fare

419, FindPandr.  ¢*E.Mp7e

relationship between the cost of an airplane ticket (fare) and | Baltimore 568 219
the distance flown (from Atlanta to various cities): THoston__ | 933 | 222
Dallas____ | 720 | 249 |
#17. Enter the data in your calculator and sketch the scatter Denver 1190 308
plot (include value labels for the axes, but do not sketch in Detroit__ 502 249
an LSRL): 1 Kansas City 6&3 i41
| Las Vegas £719 | 252
17,1 327 T
32 'Naw (}riefans 43,9 199 .
;g;; NY B - S
2 OldaCity | 749 | 301
5 Fomea T | 58]
Philadelphia | ~_ 657 205
1004 d | |5t Louis 461 3 232
. Salt Lake 1565 | 371
SRS S . ( “Seatile 21804 343
o : il k 3 \ A - N B

[ i . [ ¥
[V B e e 00 . "5 s
gt 30 distance (milesy. 0L 5o

#18 Use your calculator’s LinReg feature to find the LSRL: 3) = 1FF,21C 09,0746 X
OQ,LS .. (/M«fdg

%\ ar “{'mre,,, (3)
| é»ﬁ}‘-{jﬁ

#20. Explam what r? means in this context.

Lok U820 o Ate varichon in alrfures i eaplaites!
by Ahe LSEL model which relatesS ar-—tae o disrtance.

#21. Explain what the slope of the LSRL means in this context.
For- every \ addrbons) mile sf Asbrce ) o fare (nerenied
btﬁ 50&&“‘?‘8@/ O QUemae. | |
/

/

-

#22 Explam what the /y-mtercept means in this context. _ _
'Y -—-{)t ash-%“ @ai? O l@.}f w’f“?«a fﬂig?( riﬁd @ mf«m P ﬂé [3=n2 Sé
(g,ﬁ Ahid g’* Abe %}{@ﬁi mf—f wﬁ»j; /mfwnJ w@/mwmu ot !zﬁf mw)




#23. Estimate the air fares for a 200-mile flight and for a 2000-mile flight.
9(; 137,210+ D,'a‘-)z%[?w): ‘ﬁ 192, qu

g =2 40099 (203 =[1 33702
#24. Using the estimates from #23, and #24, draw the LSRL on the scatter plot in #17.

#25. The fare to fly to Los Angeles, 1719 miles from Atlanta, is $212. Find the residual for this
flight. peedickes Lo = P72y 00986 (r) = 4312,3)
achust  fare = 2L |

resd =2z o;c(—c'i;l—(mda‘dcd: 21z —312.3\ :!—— 6*19:\31 \

#26. What does a positive residual mean in this problem’s context?

Aﬂ%’wmﬁ L0y ~fere 1S h?;;he/’ “Hran fle Wloa@({mﬁ(?‘cﬁ}
—@D/'ﬁ\f"{“ 0{3"}&462.

#77. What does a negative residual mean in this problem’s context?
Ag{uel aff-{'ép& %S ({:Q W e »}'i&gm «{ﬂ\gy Ww&j frw/ ?c’él;,!
o et dishance.

428, Whal if we had not given you he data s B o Ditanes | Fare |
Y | £y SRR Summary Statisties |
Determine the LSRL from the summary statistics Mean 853.7 244.33 |
e Correlntion | 0.694 |
k: r% ﬁ’:i@-a.o%-éxx i~ _ ;
( ( >/b.3’«}) L. ) " j =323 +00354 % £
b (0691) gy (w53, 214,33) 15 onlSAL _
b (24) ) (4537, | X2 At (i)
bo 0936 (244,70) =a+ 006 (ks29 g arbre ($)

a~ PHL3 ’ : L

#29  What if no data or statistics Coefficients:

were giVén, but you had the atimate Std. Exyor ¢ value Pri>it i}

(Intercept) “177.21452 19.99315  8.868 1.43e=07 *x*
output of a software package? distance 0.07862  0.02037 3.85% 0.00139 **
—— — o ‘)
How WOllld you determine the Signif. codes: € rxxks (001 YERC 0,01 YT 4,058 .7 g.1
) . : : ‘
LSRL and r” from this software Residual standard exrox: 41.82 on 16 degrees of freedom
output? Multiple R-squared: 0.482, Adjusted R-squared: ©0.4496

Fe-staciscic: 14.8% on 1 and 16 DF, pwvalue: 0.00139
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";T‘he scatterplot below shows the fuel efficiency (in miles per gallon) and weight (in pounds) of
twenty 2009 subcompact cars. . |

Fuel efficiency and Car weight
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" #30. There is one “unusual point” on the graph. Explain what is “unusual” about this car.
“The. /M,D/!Jr «‘“’é’ﬁw/ ‘(E) Mot an vnvéwéﬁ if’@? fuel @Wm‘eﬁwﬁm& |
Aot~ Crrs M})M”"(ch’i %?‘?@ phhan a lnoa—~ mode Wid.fmd ge"a-f)

Perhopt His a hybig~dectric. cas ?

#31. What effect would removing the “unusual point” have on the slope of the LSRL for this data?
Justify your answer.

’ﬂ\e {90}* fos o o :’"f‘gj [ M@é{g Yt~ Aot eso, (everns («}m Afe bt o |
(%Z}j”)ﬁa - will here Sowe elfoc!t 6a fim/e,‘ T8 coirently _lacafffff‘g‘?f |
on At et fide 5o pemodny Y pot usld Caue At
sloje o herense (. become les WW‘VQ; et laert Slghy .
#32. What effect would removing the “unusual point” have on the correlation? Justify your
answer. Ze,maw\ﬁ‘) A pant means ABo pocti are how clater o-s
e - o e LS&L s e {Qrf‘@ f‘a"/‘):a«? wortlel f”“/r‘.maffﬁ?-f”) .

ﬁ,ﬂfg:/ﬁj mj’\/}cé, f“ L; N?fﬁ'p% Ve M«awfd A&C@Mﬁ Wore #Wj;sr@w;

#33. If we converted the car weights to metric tons (1 metric ton = 2205 pounds); how would the
correlation change? Explain.

r onodtd  dst g_:é\mﬁgc



Halloween Candy Sales T2 t v
‘Year Candy Sales : I v
| (millions of dollars) e T .
1995 1.474 .
1996 1.66
1997 1.708 oady T .
1998 17787 Y st .
1999 1.896 (o) T
2000 1.985 i
2001 ° 2.035° oty
2004 " 241 ‘ wtir al ar "!; q"( o0 a, 07 a';eagf
yeazf

#34. How would you descrlbe the association between the year and candy sales?

’I%N S a / Al !-’f'mﬁ / /ajmwz ALro Ciartiom éﬁfwew ofeas

ww»f ardy mggf,
#35. What is the explanatory variable?

What is the response variable?

yeor

cardy Saled

© #36. Fita LSRL to the data and write it down. 9 = —1q/,782 +0,0067)

#37. Predict candy sales for 2003.

#38. Predict candy sales for 2013.

=-141, 7035 02%(2013)

g

M. veds
g @,I\}jiﬂ,@ﬁ (;ﬁm:!!:w)

.-——Mw mmmmmm — 3
(33 2HI millian]
i

#39. What might cause you not to report the value you calculated in #38?

#40. What is the residual for 19987

ZO£3 0 "6/ ﬁeymd y&wj hene we Mw‘? chorta (m% 2;}@@)
. 65 @Wﬂ*.%éﬂ?{mﬂ . ’ :

) ooy =y
= Q1 FEI+D, W«gfwg}w 18232 prefd= gy =Y

2=

’

L 87 = (g9 823t
= 30,036 2 will:

e=r" 2’&%‘)



441. Roughlx sketch and describe the residual plot. Is a linear model appropriate for this data?
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#42. Whatist? ¢ T42® What does it measure? ﬁmﬂﬁﬁ@ ol g@ﬂ%aﬁ@? )
“Thore 5 A Flrwg , pasFhre / [inanr @bsocspition
%faf"gwmw m%ﬁ Salas fsmd g
#43. What is 12 _4&5% Interpret 1” in the context of the problem. .
Aot 02,552 sb=Pe Variahon T Cardly Saled 1S e yflegacd

L

by A Ligh wodt] vhich rebles candy 5ales o gaur,

#44. What is the slope, b, of the LSRL? « 0% Intérpfet b in the context of the problem.
Somiloy/ % ‘

For @u.,@ adelional i tur, Lanly nles (ncresse by d0%3 mitine [t ‘Z{‘?a.a)} |
oA GQuege,
#45. Change (1998, 1.787) to (1998, 1.387). How does this affect...

b‘7 ;nafexeie} -»/;om 0% ?’1L” . &'03"?
t? o‘e;;?eaae; Lo w Ao . 89YY e

Is-this 'p'ointv' an oﬁtlier? (Explain) 3
e (#is seppratedfon re grop)
Is this an influential point? (Explain)
vio ( “""H‘@ efbect-o mﬁ”’f?@”}fgf@. Wwigs Saa 4@) s ﬂémr?i 4 é efm“"‘““ﬁ‘ ) o
e point does #ot Nave druch (@uemye (aiely ¢losete coatrait éram;-gwg?wfz
#46. Change (1998, 1.387) to (1998, 1.787). Add the point (2013, 0.956) How does this affect...

..... b? Aecremes £pom 0,016 o — 2.0372

i x? Aecteasa Q{om &qu&—-}b - D 3294 2’

Is this point an outlier? (Explain) | : PO “y “
e ol b MA\'FJ)’ an vnususl ot For Tt—to . @
e q/!’“o»cHCen“ 4 has o howe o Ea(je_(‘eéfﬁ(wqj‘i — r,f\eé?d.ml \S PN’HB la f]

Is this an influential point? (Explain) So yes / ¢ anowtia

Ve s | eld iy Thepont Armmatiedly charses e sloye
(&!AA 46’/1/&4@ M"‘k—l—,s (DJ"'ﬂfw) é{\/kplv(m\ox‘ [ /W 5["'-‘{2. Ql\of( /ﬂ’L&—yf\/ﬁtrMé
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Burgers The following data were measured for a sample of burgers:

Fat

19

31

34

35

39

39

43

Calories

410

580

590

570

640

680

660

#47. Describe the association of calorie content vs. fat.
-ﬂ\ﬁf& t‘; ] _‘(‘;4}"!‘? J“f)ﬁ?mjj #QXH‘VI} iih @nr mw\:\?’ﬂ g g\@}
}dw’ een cabores avel dat

Lot | o

tolsries

#48. Explanatory variable:

Response variable:

#49. Find the LSRL: G = 210, a5y + 1l.05°% X
x| Lot lg)
oyl gdedes
#50. Predict the calories for a burger with 30 grams of fat.

/j\ = Z1I0G5S(+ [I.O%(Bb) :—_% é"‘if A Cﬁ{a'hg) %‘

e

#51. Find r and r*, ;Interp’ret r* in the context of the problem.
L= 06 , r?=,a2?] ~ |
,%a&?’ qz £ obetha yﬁf:gg-f;?,gﬁ A s f»:aﬂk‘;*?“’;j“ k\‘? € }?fﬁﬁw‘f @l @3}
dhe USLL modeld which traledes Colsres~fo Lot
#52. Find the slope, and interpret the slope in the context of the problem.
@ = 11,95% f‘m‘i,}g o £very | acdeleizac) ?/gm mﬁ—-ﬁg#} |
raloriay noreade éﬁ 1,056 , % g yarape

#53. Add in a veggie burger to the data that has 36 grams of fat and 120 calories.

Is fhis an inﬂuential/goint? Nt ﬁ@,;/é,/ - M [0
on ﬂ‘( e) (/ evermge  So 04 ly af msfl
| ot 0 S f@ﬁ.@ ,

Is this an outlier? ye..i

(s « Mear@ﬁdw)

What effect does adding this veggie burger have on slope? . 7
Addry Are vergie bomer descesses Ao cloge hrow, 11,058~ 20821,

What effect does adding this veggie burger have on correlation?
Vecrease) Hhe tonelatyon f Ao 0,906 O, FIF

ot

What is the residual for the new data point? [; hadd pecdo the LSeL wf point- oclueforel))

7= 8.5 A1UTX G- 285 +rolesz) = Sk
- . 9= jzo

vesid = [ WW%ZW%{"‘{Z%X m/o‘n?;,(.
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Chapter 7 Practice Quiz

1. After conducting a survey of his students, a professor reported that “There appears to be a
strong correlation between grade point average and whether or not a student works.” Comment

(¢ |c¢J> )

Gorrelato releds £ /ewﬁ(fof b r,Ate menfore ol Ve freath
of e axoc g~ Y ezt ﬁpuﬁvw o Letr M varabie)

At - Wia mﬁmi .

(Yo coldt ote Pre ward wocmf;,,, anel divide GlA-htoteyories e w@>

- relationship

s Mo Ghrewtr of

- Seywended
2. The following scattaxplot shows a

coefficient of # = 0. Explain why » = 0 in this sitnation even

bowaraphy o asfest

ationship between x and y that results in a correlation

between the x and y vaniables.

though there appears io be a strong \ "

18-
167
14
127
40"

Scatterplot ofy vs X
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[ 2

5

| nam  associaRonr,
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- 3 “The following scatterplot shows the relationship between the time (in seconds) it took men to
W run the 1500m race for the gold medal and the year of the Oiympm that the race was run in:

Scatterplot of Time vs Year

(600 1910 1920 1930 1940 1950 1960 1970 1980 1990
Year

a. Write a few sentences descnbmg the association.
fhere 15 Auirly o wegave, fingor asiocicin befusce

face. ~I5ae Aot Yéarr

b. Estimate the correlation. —0.21 ag )

4 Idemxfy what is wrong with each of the fciiowmg statements:
‘a. The correlation between Olympic gold medal times for the 800m hurdles and year is w() 66

seconds per year. - hes Mo ot

b. The correlation between Olympic gold medal times for the 100m dash and year is -1.37.
rw\;)e wé‘:’ o 5 N . f‘i@‘fé @ﬁﬁafg}@}

¢. Since the correlation between Olympic gold medal times for the 800m hurdles and 100m
dash is —0. 41, the correlation between times for the lﬁﬂm dash and the 800m hurdles is
+0.41. ‘ s j ¢ hg’ """0:"{3 ?ﬁa‘f“ Al j sw@i}ﬁ/‘ﬂf} Uﬁ“i’m&é@!}}
(slope veud chanse, but usld raed o yfe b= s ool i )

d. If we were to measure Olympic gold medal times for the 800m hufvdles in mutes instead
of seconds, the correlation would be ~0.66/60 = 0,011,

Mo, v onld S pe —D,66 >
S { N Aot c{«-%}vf - abich 1S e;{ ?v—.&'w/gj/ :

& 3
e 422



L
PN

- fii'~’j}"Cllapter 9 Practice Quiz

"/’ Current research states that a good diet should contain 20-35 grams of dietary fiber. Research also
/N states that each day should start with a healthy breakfast. The nutritional information for 77
7 preakfast cereals was reviewed to find the grams of fiber and the number of calories per serving.
:  The scatterplot below shows the relationship between fiber and calories for the cereals,
Y : . .
{. Do you think there is a clear pattern? Describe the
association between fiber and calories. |

I M?él’H Ve 62) fa bfz\é\,‘%‘ DA be/“fw?w Y |
'Qab“el ﬁma'(w talorv@s, R

e +

B~~~

% 4 *
L %A
.5" ‘ 58 L4 o .
- il - i £ I 3.
? 3 & g 12

2. Comment on any unusual data point or points in the data set. Expiain.Flber . |
, he 3 laver right poth are nssnel w7t high lonsge ao il e 2
\ _ (oujg/ Cllect on o LSLL- 5‘5@,@3@ (mq@i?‘@wﬁ@, 4 jgmMQﬂ Mj"’mf")
:’5\ | there are alfe loper lebt paiiites which are. «-{«w 2,37 ey |
| Dot aigpCiEting afFhie, iﬁxpjwm /{)QJM" heve loif (auesse
.,{ﬂa,m e fovser rogvt Wﬂf;gf; Py fave }’ e1f MWluguia, on e Jyf%‘

3. Do you think a model could accurately predict the number of calories in a serving of cercal that
has 22 grams of fiber? Explain.
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